THE CLAIMS 



We claim: 



5 1. A method of reducing, treating or preven 



ing drug-mediated respiratory depression in an 
animal, incident to the administration to said ani rial of a respiratory depression-mediating drug, 
comprising administering to the animal receiving said drug an effective amount of a delta 
receptor agonist compound. 



10 2. A method according to claim 1, wherjbin the delta agonist also exhibits mu receptor 
agonist character. 



3. A method according to claim 1, whereiji said delta receptor agonist is administered with a 
separate mu receptor agonist compound. 



4. A method according to claim 1, wt^rein the delta agonist is selected from the group 

consisting of: 



)i (-)-4-((aR)-a-((2S 3 5R^ 
diethylbenzamide; 

(±>4-(( a R*)_a-^ 
dimethylbenzenesulfonamide; 

25 (+)^-((aR*)^<(2R*,5S*H^ 
dimethylbenzenesulfonamide; 

(.)-4-(( a R*)-a-(^ 
dimethylbenzenesulfonamide, 

30 
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deltorphin I; 

deltorphin II; and 

[D-Pen 2 ,D-Pen 5 ]-enkephalin. 

5. A method according to claim 1, v^ierein said delta agonist comprises a compound of the 
formula: 




in which, 

Ri and R 2 > which can be/ the same or different, are each hydrogen, linear or branched Cu 6 
alkyl, C3-7 cycloalkyl, C3-7 cydloalkenyl, C 4 - 6 cycloalkylalkyl, C 3 . 6 alkenyl, C 3 . 5 alkynyl, aryl, 
aralkyl or furan-2 or 3-yl alkyj or may form together a C3.7 alkyl ring which may be interrupted 
by oxygen. 



R3 and R4, which can be the same or different, are each hydrogen, linear or 
branched Ci, 6 alkyl, or R4 i£ oxygen forming with the carbon atom to which is attached a C=0 
20 group; 

R 5 is hydckgen, hydroxy, C|. 3 alkoxy, thiol or alkylthio; 
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R* is phenyl, halogen, NH 2 or a/ para or meta -C(Z)-R8 group, in which Z is 
oxygen or sulphur; / 



Rs is Ci.g-alkyl, Ci-g-alkoxy or NR 9 R/ 0 , wherein R 9 and R| 0 , which may be the same or 
different, are hydrogen, straight or branched fi^ alkyl, C 3 . 7 cycloalkyl, C 4 ^ cycloalkylalkyl, C 3 ^ 
alkenyl, aryl or aralkyl, 



or R« is a para or metal 



Ri. 

-N-ffi(Z)-R,2 group 



in which Rn and R 12 which may the same or different are hydrogen, straight or branched 
Ci.6 alkyl, C3-7 cycloalkyl, C 4 ^ cycljfalkylalkyl, C 3 . 6 alkenyl, aryl, aralkyl or an optionally 
substituted heterocyclic ring, and Z is as defined above; and, 

R7 is hydrogen, straight or branched Ci- 8 alkyl or halogen. 



6. A method according tc 
formula: 



claim 1, wherein said delta agonist comprises a compound of the 




R 7 



■N. 



R2 



Ri 
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in which, 



Ri and R 2 , which can be the same or different, are each hydrogen, linear or branched 
alkyl, C3.7 cycloalkyl, C3-7 cycloalkenyl, C4-6 cyo/oalkylalkyl, C3-6 alkenyl, C 3 . 5 alkynyl, aryl, 
aralkyl or furan-2 or 3-yl alkyl or may form together a C 3 . 7 alkyl ring which may be interrupted 
by oxygen. / 

R3 and R4, which can be the fiame or different, are each hydrogen, linear or 
branched alkyl; / 

R 5 is hydroxy, Ci. 6 alkoxy, thiol or alkylthio; 

R6 is a -C(Z)-Rg group, in/which Z is oxygen or sulphur, R« is Ci. 8 -alkyl, Ci. 8 - 
alkoxy or NR 9 R 10 , wherein R 9 and R 10 / which may be the same or different, are hydrogen, 
straight or branched C,. 5 alkyl, C 3 . 7 cyclojalkyl^Y ^^Malkyl, Qj-6 alkenyl, aryl or aralkyl, 

Rn Y I 

or Re is a -N-C(Z)-Ri 2 /»ou^^ 

in which R, 1 and R !2 have toe/same meaning as R 9 and R, 0 or together form an optionally 
substituted heterocyclic ring and Z i7 as defined above, and R 7 is hydrogen, straight or branched 
Ci.g alkyl or halogen. / 

7. A method of reducing, treating or preventing drug-mediated respiratory depression in an 
animal, comprising administering to the animal an effective amount of a compound of the 
formula: / 
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Ar 



R^N 
I 



wherein: 



R 2 



R 4 



(I) 



Ar is a 5- or 6-member carbocyciic or heterocyclic aromatic ring with atoms selected 
from the group consisting of carbon, nityogen, oxygen and sulfur, and having on a first carbon 
atom thereof a substituent Y and on a second ring carbon thereof a substituent R 1 , 

Y is selected from the group consisting of: 
hydrogen; 
halogen; 

C,-C 6 alkyl, C 2 -C 6 alkenyl, C^Qalkynyl; 
C,-C 6 haloalkyl; 
Ci-C 6 alkoxy; 
C3-C6 cycloalkoxy; 

sulfides of the formula^R/ where R 8 is C r C 6 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 3 -C 6 
cycloalkyl, arylalkyl haviig a C 5 -C, 0 aryl moiety and an C r C 6 alkyl moiety, or C 5 -C 10 
aryl; 

sulfoxides of the formulsf SOR where R is the same as above; 
sulfones of the formula £>0 2 R 8 where R 8 is the same as above; 
nitrile; 
C,-C 6 acyl; 

alkoxycarbonylamino/ (carbamoyl) of the formula NHC0 2 R 8 where R 8 is the same as 
above; 
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carboxylic acid, or an ester, amide, or salt therepf; 
aminomethyl of the formula CH 2 NR 9 R 10 where R and R ,v may be the same or different, 
and may be hydrogen, C r C 6 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 2 -C 6 hydroxyalkyl, C 2 - 
Ce methoxyalkyl, C 3 -C 6 cycloalkyl, or <C 5 -Cio aryl, or R 9 and R 10 together may form a 
ring of 5 or 6 atoms, the ring atoms selected from the group consisting of N and C; 
carboxamides of the formula CONI 
C30 peptide conjugates thereof; and 



carboxamides of the formula CONR R where R and R are the same as above, or C 2 - 



sulfonamides of the formula S0 2 NR 9 R l ° where R 9 and R 10 are the same as above; 



Z is selected from the group consisting of: 
hydroxyl, and esters thereof; 
hydroxymethyl, and esters thereof; and 
amino, and carboxamides and/sulfonamides thereof; 



G is carbon or nitrogen; 



R 1 is hydrogen, halogen, or C r C 4 alkyl; C 2 -C 4 alkenyl, C r C 4 alkynyl; 



R is hydrogen, palogen,ttr C17C4 alkyl, C 2 -C 4 alkenyl, C r C 4 alkynyl; 



R 3 , R 4 and R 5 may be the same or different, and are independently selected from hydrogen and 
methyl, and wherein at least /me of R 3 , R 4 or R 5 is not hydrogen, subject to the proviso that the 
total number of methyl groups does not exceed two, or any two of R 3 , R 4 and R 5 together may 
form a bridge of 1 to 3 carbon atoms; 



R 6 is selected from the group consisting of: 
hydrogen^ 

C r C 6 aflcyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl; 
C 3 -CJcycloalkyl; 

aryljukyl having C 5 -C| 0 aryl and C|-C 6 alkyl moieties; 
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and 



alkoxyalkyl having C r C 4 alkoxy ajad C r C 4 alkyl moieties; 
C 2 -C 4 cyanoalkyl; 
C 2 -C 4 hydroxyalkyl; 

aminocarbonylalkyl having a/C r C 4 alkyl moiety; and 
R 12 COR 13 , where R 12 is c/c 4 alkylene, and R 13 is C r C 4 alkyl or C r C 4 alkoxy; 



R 7 is hydrogen or fluorine, 



10 or a pharmaceutical^ acceptable ester or salt thereof. 



8. A method according to /claim 7, wherein Ar is a 6-member carbocyclic aromatic 
(benzene) ring and R l is hydrogdn. 



U 15 9. A method according tc/claim 7, wherein Y is a carboxamide of the formula CONR 9 R 10 . 



10. A method acccfrdinrf to claim 9, wherein R 9 and R 10 together form a ring of five or six 
atoms, thereby forming a pyrrolidinyl orptfperidino ring. 



20 11. A method according to claim 9, wherein R 9 and R 10 are the same or different and are each 
independently selected from hydrogen, C x alkyl and C 2 alkyl. 

12. A method according to claim 8, wherein Y is hydrogen. 

25 13. A method Recording to claim 8, wherein Y is a sulfone of the formula S0 2 R 8 , and R 8 is 
C,-C 6 alkyl. 
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14. A method according to claim 8 wherein G is N, R 7 and R 2 are each hydrogen, and Z is 
hydroxyl. 



15. A method according to claim l&, wherein R 6 is selected from the group consisting of 
5 hydrogen, C,-C 6 alkyl, C 2 -C 6 alkenyl *id C 2 -C 6 alkynyl. 



16. A method according to cla&m 9, wherein R is selected from the group consisting of 
hydrogen, methyl, propyl, allyl ana butenyl. 



t *j0 17. A method according to fclaim 14, wherein R 3 , R 4 and R 5 are hydrogen or methyl, where 



the total number of methyl gropps is one or two. 



18. A method accordingly "claim 7, wherein R 3 and R 5 are both methyl, and R 4 is hydrogen. 



yJ5 19. A method arfcordj^g to claim 7 wherein the compound is selected from the group 
:!f consisting of: 

2 (-)-4-((aR)-a-((2R,5R)-4/ally^ 
benzamide; 
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(-)-4-((aR)-a-((2R,5R)f2,5-dimethyM^ 
benzamide; 



25 



4-((aR)-a-(2S,5S)-4/allyl-2,5-dm 

(±)-3-((aR*)-a-((2S*,5R*)-4-allyl-2,5-dimethyl4-pipei^^ 



N,N-diethyl-4-(/aR)-3-hydroxy-a-((2R,5R^^ 
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4-((aR)-a-((2S,5S)-4-allyl-2,5-dime%l-l-pipera/inyl)-3-hydroxybenzyl)-N-ethyl-N-methyl- 
benzamide; 

3-((aR)- a-((2S, 5S)-4-allyl-2,5-dimethyl-l-p^)erazinyl)benzyl)phenol; 
5 / 

(±)-N,N-die%l-4-((aR*)-3-hydroxy-a-((2R/ ! ,5S*)-2,4,5-trimethyl-l-piperazinyl)benzyl)- 
benzamide; 

(+)-4-((aS)-a-((2S,5S)-4-allyl-2,5-dimethfl-l-piperazinyl)-3-hydroxybenzyl)-N,N-diethyl- 
10 benzamide; 

2 3-((aR)-4-(piperidinocarbonyl)- <x-((2Si> S)-2,4,5-trimethyl- 1 -piperazinyl)benzyl)phenol; 



115 



3-((aR)-4-( 1 -pyrrolidinylcarbonyl)-a-rf(2S,5S)-2,4,5-trimethyl- 1 -piperazinyl)benzyl)phenol; 

(±)0-((aR*)-a-((2R*,5S*)-4-allyl-2jud4methyl-l-piperazinyl)-4-(methylsul^ 
phenol; 



J (+)-4K(aR*)-a-((2R*,5S*)A4-allyl-|^dimethjl>l^eraziny^ 
p20 dimethylbenzenesulfonamioe^ 

(+)-4-((aR)-a-((2R,5S)-4-allyl-2,^-dimethyl-l-piperazinyl)-3-hydroxybenzyl)-N,N- 
dimethylbenzenesulfon-amide; orl 

25 (04-((aR)-a-((2R,5S)-4-allyl-2,p-dimethyl-l-piperazinyl)-3-hydroxybenzyl)-N,N- 
dimethylbenzenesulfonamide, 

(t)-3-((aR*)-a-((2S*,5R*)-4-a/lyl-2,5-dimethyl-l-piperazinyl)benzyl)phenol; 
30 (t)4-((aR*)-a-((2S*,5R*)-44llyl-2,5-dimethyl-l-piperazinyl)-3-hydroxbenzyl)benzamide; 
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(±)-4-((aR*)-a-((2^ 
benzamide; 

5 (ny-cis-4-(a-(4-allyl-3,5-dimethyl-l^ 

cis-4-(a-(3,5-dimethyl-4-(methylallyl)-l-piperazinyl)-3-hydroxybenzyl) 
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and pharmaceutical^ acceptable salts thereof. 

20. A method according to claim /l 9, wherein the compound is (-)-4-((aR)-a-((2R,5R)-4- 
allyl-2 > 5-dimethyl-l-piperazinyl)-3-h)proxybenzyl)-N,N-diethylbenzamide or a pharmaceutical- 
ly acceptable salt thereof. 



il5 21. A method for screening, opioid respiratory depression-suppressing compounds, 

O comprising conducting activity reversal assays of a candidate respiratory depression-suppressing 

g compound in receptor tissue to /determine if the candidate respiratory depression-suppressing 

jjZ compound transductionalw meaiatpla respiratory depression effect in the receptor tissue, in 

C3 response to a respiration\depregsing csq iposition, whe rein-said activity reversal assays are 
conducted comparatively, in the absence and in the presence of an anti-suppression compound of 

^- the formula 




(I) 



25 wherein: 



78 



r 

Ar is a 5- or 6-member carbotfyclic or heterocyclic aromatic ring with atoms selected 
from the group consisting of carbon, Aitrogen, oxygen and sulfur, and having on a first carbon 
atom thereof a substituent Y and on a/second ring carbon thereof a substituent R 1 , 

Y is selected from the group consisting of: 

hydrogen; / 

halogen; / 

C,-C 6 alkyl, C 2 -C 6 alkenyl/ C 2 -C 6 alkynyl; 

C,-C 6 haloalkyl; / 

Ci-C 6 alkoxy; / 

C 3 -C 6 cycloalkoxy; / 

sulfides of the formula SR 8 where R 8 is C,-C 6 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 3 -C 6 
cycloalkyl, arylalkyl haVing a C 5 -C 10 aryl moiety and an C,-C 6 alkyl moiety, or C 5 -C, 0 
aryl; / 

sulfoxides of the formila SOR 8 where R 8 is the same as above; 
sulfones of the formu4s0 2 R 8 where R 8 is the same as above; 
nitrile; /I 
C,-C 6 acyl; / / 

alkoxycarbonylaminA\(carbarnoylf^ the formula NHC0 2 R 8 where R 8 is the same as 
above; / 

carboxylic acid, or in ester, amide, or salt thereof; 

aminomethyl of thl formula CH 2 NR 9 R 10 where R 9 and R 10 may be the same or different, 
and may be hydroden, C,-C 6 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 2 -C 6 hydroxyalkyl, C 2 - 
C 6 methoxyalkyl,/c 3 -C 6 cycloalkyl, or C 5 -C 10 aryl, or R 9 and R 10 together may form a 
ring of 5 or 6 atorhs, the ring atoms selected from the group consisting of N and C; 
carboxamides offthe formula CONR 9 R 10 where R 9 and R 10 are the same as above, or C 2 - 
C 30 peptide conjugates thereof; and 

sulfonamides of the formula S0 2 NR 9 R 10 where R 9 and R 10 are the same as above; 
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Z is selected from the group consisting ff\ 
hydroxyl, and esters thereof; 
hydroxymethyl, and esters thereof; 
amino, and carboxamides and sulfoijkmides thereof; 

G is carbon or nitrogen; 

R l is hydrogen, halogen, or C r ci alkyl, C 2 -C 4 alkenyl, C r C 4 alkynyl; 

R 2 is hydrogen, halogen, or C r f 4 alkyl. C 2-C 4 alkenyl, C r C 4 alkynyl; 

R 3 , R 4 and R 5 may be the same or different, and are independently selected from hydrogen and 
methyl, and wherein at least one of R 3 , R 4 or R 5 is not hydrogen, subject to the proviso that the 
total number of methyl groups does/ not exceed two, or any two of R 3 , R 4 and R 5 together may 
form a bridge of 1 to 3 carbon atoms; 



R 6 is selected from the/ 



onsisting of: 
yl, C 2 -C 6 alkynyl; 



hydrogen; 

C r C 6 alkyfc CVCja&en 
C 3 -C 6 cycle 

arylalkyl having fc 5 -C 10 aryl and C r C 6 alkyl moieties; 
alkoxyalkyl havihg C r C 4 alkoxy and C r C 4 alkyl moieties; 
C 2 -C 4 cyanoalkyl; 
C 2 -C 4 hydroxyilkyl; 

aminocarbony /alkyl having a C r C 4 alkyl moiety; and 

R 12 COR 13 , where R 12 is C r C 4 alkylene, and R 13 is C r C 4 alkyl or C r C 4 alkoxy; 



and 



R 7 is hydrogen ormuorine, 
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or a pharmaceutically acceptable ester or salt thereof, 

to determine if the activity of the candidate/compound is substantially reversed at the tissue site 
by the presence of the anti-suppression compound of formula (I), thereby indicating the candidate 
respiratory depression-suppressing compound as possessing potential bioefficacy for supressing 
respiratory depression effects incident toihe use of other therapeutic agents. 



22. A method according to claim/2 1 , wherein the anti-suppression compound of formula (I) i 
selected from the group consisting 



is 



(-)-4-((aS)-a-((2R,5R)-4-allyl-2,5^imethyl-l-piperazinyl)-3-hydroxybenzyl)-N,N-diethyl- 
benzamide: 



(-)-4-((aS)-a-((2R,5R)-2,5-d 
benzamide; and 



-4-propyl- 1 -piperazinyl)-3-hydroxybenzyl)-N,N-diethyl- 



cw-4-(a-(4-((Z)-2-butenyl)-3,5^dimethyl-l-piperazinyl)-3-hydroxybenzyl)-N,N-diethyl- 
benzamide; and 

acceptable salts thereof. 

23. A pharmaceutical composition comprising: 

(1) an effective amour/t of a bioactive compound mediating respiratory depression, muscle 
rigidity, and/or nausea/vojjhiting as an unwanted side effect thereof; and 

(2) a delta receptor agonist. 
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24. A pharmaceutical composition comprising: 

10 (1) an effective amount of a bioactive compound mediating respiratory depression, muscle 
rigidity, and/or nausea/vomiting as an unwanted side effect thereof; and 

i (2) a delta receptor agonist selected from the group consisting of: 

Jl 5 I. [D-Pen 2 ,D-Pen 5 ]-(enkeph/lin); 



H20 



II. deltorphin I; 



III. deltorphin II; 



IV. delta agonist a 



25 wherein: 




(I) 
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Ar is a 5- or 6-member carbocyclic or heterocyclic aromatic ring with atoms selected 
from the group consisting of carbon, nitrogen, yoxygen and sulfur, and having on a first carbon 
atom thereof a substituent Y and on a second ring carbon thereof a substituent R 1 , 



10 



C315 



£120 
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Y is selected from the group consistyig of: 
hydrogen; 
halogen; 

C r C 6 alkyl, C 2 -C 6 alkenyl, C 2 -C/ alkynyl; 
C r C 6 haloalkyl; 
Cj-Q alkoxy; 
C3-C6 cycloalkoxy; 

sulfides of the formula SR 8 /vhere R 8 is C,-C 6 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 3 -C 6 
cycloalkyl, arylalkyl having a C5-C10 aryl moiety and an C,-C 6 alkyl moiety, or C 5 -Ci 0 
aryl; 

sulfoxides of the formula/SOR 8 where R 8 is the same as above; 

sulfones of the formula JSGfeR where R is the same as above; 
nitrile; 
CrQ acyl; 

alkoxycarbonyla 
above; 

carboxylic acid, or efn ester, amide, or salt thereof; 

aminomethyl of \hd formula CH 2 NR y R iU where R 9 and R 10 may be the same or different, 
and may be hydrogen, C r C 6 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 2 -C 6 hydroxyalkyl, C 2 - 
C 6 methoxyalkyli C 3 -C 6 cycloalkyl, or C 5 -C 10 aryl, or R 9 and R 10 together may form a 
ring of 5 or 6 atoms, the ring atoms selected from the group consisting of N and C; 



loyl) of the formula NHC0 2 R 8 where R 8 is the same as 



carboxamides of the formula CONR 9 R Ip where R y and R IU are the same as above, or C 2 - 
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C 30 peptide conjugates thereof; and 



sulfonamides jbf the formula S0 2 NR 9 R 10 where R* and R IU are the same as above; 



10 



30 



Z is selected from the group consisting of: 
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15 



M20 



hydroxyl, and esters thereof; 
hydroxymethyl, and esters thereof; 
amino, and carboxamides and sulfanamides thereof; 

G is carbon or nitrogen; 
R 1 is hydrogen, halogen, or of-C 4 alkyl, C 2 -C 4 alkenyl, C r C 4 alkynyl; 
R 2 is hydrogen, halogen, onC r C 4 alkyl, C 2 -C 4 alkenyl, C r C 4 alkynyl; 



R J , R and R 5 may be the same/or different, and are independently selected from hydrogen and 
methyl, and wherein at least oi/e of R 3 , R 4 or R 5 is not hydrogen, subject to the proviso that the 
total number of methyl groups^ does not exceed two, or any two of R 3 , R 4 and R 5 together may 
form a bridge of 1 to 3 carbon atoms; 



R is selected, 
hydi 



om tyie gro^ip consisting of: 
C 6 alkyl/C: 2 -C 6 f all^fiyl, C 2 -C 6 alkynyl; 



togen; 
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Cii 
C r 

arylaKyl living C 5 -Ci 0 aryl and C r C 6 alkyl moieties; 
alkoxyalkM having C r C 4 alkoxy and C r C 4 alkyl moieties; 
C 2 -C 4 cyanoalkyl; 
C 2 -C 4 hydroxyalkyl; 

aminocarbonylalkyl having a C r C 4 alkyl moiety; and 

R l2 COR 13 , where R 12 is C r C 4 alkylene, and R 13 is C r C 4 alkyl or C r C 4 alkoxy; 



and 



R 7 is hydrogen or fluorine, 



30 or a pharmaceutical ly acceptable ester or salt thereof; 
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V. delta agonist compounds of the formula: 





N 




Rs 



R4 



■N. 



Ri 



Ri 



in which, 

Ri and R2, w! 
alkyl, C3-7 cycloalky 



eh can be the &lme orjdifferentjire.each hydrogen, linear or branched C1-6 
, C3-7 cycloafflenyl, C 4;>6 -<ycloalkylalkyl, C3-6 alkenyl, C3-5 alkynyl, aryl, 



aralkyl or furan-2 or kj^ajkyl^ iiay form together a C3.7 alkyl ring which may be interrupted 
by oxygen. 

R 3 and R4, whicl/ can be the same or different, are each hydrogen, linear or 
branched C1-6 alkyl, or R4 is ox/gen forming with the carbon atom to which is attached a C=0 
group; 

Rs is hycfrogen/hydroxy, C1-3 alkoxy, thiol or alkylthio; 

R6 is phenyl/ halogen, NH 2 or a para or meta -C(Z)-Rg group, in which Z is 
oxygen or sulphur; 
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R« is Ci-s-alkyl, C|. 8 -alkoxy or NR^io/wherein R 9 and Rio, which may be the same or 
different, are hydrogen, straight or branch/d d-6 alkyl, C3-7 cycloalkyl, C4-6 cycloalkylalkyl, C3-6 
alkenyl, aryl or aralkyl, 



or R$ is a para or metal 



-C(Z)-R !2 group 



in which Rn and R12 which may the same or different are hydrogen, straight or branched 
C1-6 alkyl, C3.7 cycloalkyl, C4-6 ckloalkylalkyl, C 3 . 6 alkenyl, aryl, aralkyl or an optionally 
substituted heterocyclic ring, and Z/is as defined above; and, 

R 7 is hydrogen, straight or branched Ci-s alkyl or halogen; and 



VI. delta agonist compounds of the formula: 



R 6 




in which, 



Ri and R2, wfiich can be the same or different, are each hydrogen, linear or branched Ci^ 
alkyl, C3.7 cycloalkyl, C3.7 cycloalkenyl, C4-6 cycloalkylalkyl, C3-6 alkenyl, C3-5 alkynyl, aryl, 
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aralkyl or furan-2 or 3-yl alkyl or may form together a C3-7 alkyl ring which may be interrupted 
by oxygen. 

R 3 and R4, which can be the /ame or different, are each hydrogen, linear or 
5 branched Cj-6 alkyl; 



R 5 is hydroxy, Ci^ alkoxy, thiol or alkylthio; 

R6 is a -C(Z)-Rg group, irf which Z is oxygen or sulphur, R 8 is Ci-g-alkyl, Ci. 8 - 
alkoxy or NR9R10, wherein R 9 and R\J, which may be the same or different, are hydrogen, 
straight or branched C x . e alkyl, C3.7 cycl^alkyl, C4-6 cycloalkylalkyl, C3.6 alkenyl, aryl or aralkyl, 

R11 
I 

or R6 is a -N-C(Z)-Ri 2 £roup 

in which Ru and R12 have thfc i^me^neaning as R 9 and Rio or together form an optionally 
substituted heterocyclic ring and fifs as defiAed above, and R 7 is hydrogen, straight or branched 
Cj-8 alkyl or halogen. 

25. A pharmaceutical ccppoatioi^ccordm 24, in a form suitable for injectable or 
spinal administration. 

26. A pharmaceutical composition comprising: 

(1) an effective amount of a bipactive compound mediating respiratory depression; and 

(2) an effective amount of a compound for reducing, treating or preventing respiratory 
depression, of the formula: 



^5 



25 



30 
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R 5 



Ar 



X 



N 



R 6 



wherein: 



. R 3 
R 4 



(I) 



Ar is a 5- or 6-member carbocyclic or heterocyclic aromatic ring with atoms selected 
from the group consisting of carbon./nitrogen, oxygen and sulfur, and having on a first carbon 
atom thereof a substituent Y and on sj second ring carbon thereof a substituent R 1 , 

Y is selected from the group/consisting of: 
hydrogen; 
halogen; 

C r C 6 alkyl, C 2 -C 6 alkej 
C,-C 6 haloalkyl; 
C r C 6 alkoxy; 
C 3 -C 6 cycloalkoxy; 

sulfides of the formulaSR 8 where R 8 is C,-C 6 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 3 -C 6 
cycloalkyl, arylalkyl having a C 5 -C l0 aryl moiety and an C,-C 6 alkyl moiety, or C 5 -C, 0 
aryl; 

sulfoxides of the formula SOR 8 where R 8 is the same as above; 
sulfones of the formula S0 2 R 8 where R 8 is the same as above; 
nitrile; 
C,-C 6 acyl; 

alkoxycarbonylarfiino (carbamoyl) of the formula NHC0 2 R 8 where R 8 is the same as 
above; 
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carboxylic acid, or an ester, amide, or salt thereof; 

aminomethyl of the formula CH 2 NR 9 R 10 where R 9 and R i0 may be the same or different, 
and may be hydrogen, C r C 6 alkyl, U 2 -C 6 'alkenyl, C 2 -C 6 alkynyl, C 2 -C 6 hydroxyalkyl, C 2 - 

C 6 methoxyalkyl, C 3 -C 6 cycloalkyU or C 5 -Ci 0 aryl, or R 9 and R 10 together may form a 
5 ring of 5 or 6 atoms, the ring atoms selected from the group consisting of N and C; 

J 9 10 9 10 

carboxamides of the formula CONR R where R and R are the same as above, or C 2 - 
C 30 peptide conjugates thereof; and 

I 9 10 9 10 

sulfonamides of the formula S0 2 NR R where R and R are the same as above; 

10 Z is selected from the group consisting of: 

hydroxyl, and esters thereof; / 
'% hydroxymethyl, and esters tnereof; and 

*P amino, and carboxamides and sulfonamides thereof; 

y 5 G is carbon or nitrogen; 

u R 1 is hydrogen, halo^njor C r C 4 alkyl, C 2 -C 4 alkenyl, C r C 4 alkynyl; 

R 2 is hydrogen, haroge^or^fC^alkyl, C 2 -C 4 alkenyl, C r C 4 alkynyl; 

So J 

R 3 , R 4 and R 5 may be the same or different, and are independently selected from hydrogen and 
methyl, and wherein at least lone of R 3 , R 4 or R 5 is not hydrogen, subject to the proviso that the 
total number of methyl groups does not exceed two, or any two of R 3 , R 4 and R 5 together may 
form a bridge of 1 to 3 carbon atoms; 
25 / 

R 6 is selected fromwie group consisting of: 
hydrogen; / 

C r C 6 alkVl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl; 
C 3 -C 6 cy/loalkyl; 

30 arylalkyl having C 5 -Ci 0 aryl and C r C 6 alkyl moieties; 
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alkoxyalkyl having C r C 4 alkoxy/nd C r C 4 alkyl moieties; 
C 2 -C 4 cyanoalkyl; 
C 2 -C 4 hydroxyalkyl; 

aminocarbonylalkyl having a t r C 4 alkyl moiety; and 
R l2 COR 13 , where R 12 is CifC* alkylene, and R 13 is C r C 4 alkyl or C r C 4 alkoxy; 



and 



R 7 is hydrogen or fluorine, 



10 or a pharmaceutical^ acceptable ester or salt thereof. 



27. A pharmaceutical composition according to claim 26, wherein Ar is a 6-member 



carbocyclic aromatic (benzene) ring/and R 1 is hydrogen 



hi 5 28. A pharmaceutical composition according to claim 26, wherein Y is a carboxamide of the 



formula CONR 9 R 10 . 



29. A pharmaceutical composition according to,elaim 26, wherein R 9 and R 10 together form a 
ring of five or six atoms, therettw forming apyfrolidinyl or piperidino ring. 



^20 



30. A pharmaceutic^c/niposition according to claim 26, wherein R 9 and R 10 are the same or 
different and are each independently selected from hydrogen, C x alkyl and C 2 alkyl. 



25 



31. A pharmaceutical composition according to claim 26, wherein Y is hydrogen. 

32. A pharmaceutical/ composition according to claim 26, wherein Y is a sulfone of the 
formula S0 2 R 8 and R 8 C r C 6 alkyl. 



33. A pharmaceutical composition according to claim 26, wherein G is N, R 7 and R 2 are each 
30 hydrogen, and Z is wdroxyl. 
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34. A pharmaceutical compositionyaccording to claim 26, wherein R is selected from the 
group consisting of hydrogen, C r C 6 aikyl, C 2 -C 6 alkenyl and C 2 -C 6 alkynyl. 

35. A pharmaceutical composition according to claim 26, wherein R 3 , R 4 and R 5 are 
hydrogen or methyl, where the total/number of methyl groups is one or two. 

36. A pharmaceutical composition according to claim 26, wherein R 3 and R 5 are both methyl, 
and R 4 is hydrogen. / 

37. A pharmaceutical composition according to claim 26, wherein the compound is selected 
from the group consisting of: / 

(-)-4-((aR)-a-((2R,5R)-4-allyl/2,5-dimethyl- 1 -piperazinyl)-3-hydroxybenzyl)-N,N-diethyl- . 
benzamide; / 

(-)-4-((aR)-a-((2R,5R)-2,5^methyl-4-propyl- 1 -piperazinyl)-3 -hydroxybenzyl)-N,N-diethyl- 
benzamide; / / 

4-((aR)-a-(2S,5S)-4-a4M-^ 

(±)-3-((aR*)-a-((2S*,5Rj)4-allyl-2,5-dime%l-l-piperaz^ 

N,N-die%l-4-((aR)0-lAdroxy-a-((2R,5R)-2,5-dimethyl- 1 -piperazinyl)benzyl)benzamide; 

4-((aR)-a-((2S,5S)-4-Jlyl-2,5-d^ 
benzamide; / 

3-((aR)- a-((2S, 5S)/4-allyl-2,5-dimethyl-l -piperazinyl)benzyl)phenol; 
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(±)-N,N-die%M-((aR*)^-hydroxy-a-^R*,5S*)-2,4,5-trimethyl-l-piperazinyl)benzyl)- 
benzamide; 

(+)-4-((aS)-a-((2S,5S)-4-allyl-2,5-d/methyl-l-piperazinyl)-3-hydroxybenzyl)-N,N-diethyl- 
5 benzamide; 

3-((<xR)-4-(piperidinocarbonyl)- A-((2S,5S)-2,4,5-trimethyl-l-piperazinyl)benzyl)phenol; 
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3-((aR)-4-( 1 -pyrrolidinylcarbonyl)-a-((2S,5S)-2,4,5-trimethyl- 1 -piperazinyl)benzyl)phenol; 

(±)-3-((aR*)-a-((2R*,5S*)-4/aIlyl-2,5-dimethyl-l-piperazinyl)-4-(methylsulfonyl)benzyl)- 
phenol; 



(±)-4-((aR*)-a-((2R*,5S*/ : 4^allyl-2,5-dime%l-l-piperazinyl)-3-^^^ 
15 dimelliylbenzenesulftMiarnide; 



(+)-4-((aR)-a-(f?R,5 S)4|allyl-2^d|methyl- 1 -piperazinyl)-3 -hydroxybenzy 1)-N,N- 
diraethylbenzenesulfoii-pmid€; or 



20 (-)-4-((aR)-a-((2R,5Sl-4-allyl-2,5-dimethyl-l-piperazinyl)-3-hydroxybenzyl)-N,N- 
dimethylbenzenesulfonamide, 

(±)-3<(aR*)-a-((2S*,5R*)-4-allyl-2,5-dimethyl-l-piperazinyl)benzyl)phenol; 

25 (±)-4-((aR*)-a<pS*,5R*)-4-allyl-2,5-dimethyl-l-piperazinyl)-3-hydroxbenzyl)ber^^ 

(±)-4-((aR*)-c/((2R*,5S*)-2,5-dimethyl-l-piperazinyl)-3-hydroxybenzyl)-N,N-diethyl- 
benzamide; 

30 (j^-cis-4-(o/(4-allyl-3,5-dimethyl-l-piperazinyl)-3-hydroxybenzyl)-N,N-diethylbenzamide; 
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cis4-(a^3,5-dime%I-4-(me%^ 

and pharmaceutically acceptable salts thereof. 
5 / 

38. A pharmaceutical composition according to claim 37, wherein the compound is (-)-4- 

((aR)-a<(2R,5R)-4-allyl-2,5-dimethyI^^^ 

or a pharmaceutically acceptable salt thfereof. 

10 39. A pharmaceutical composition according to claim 26, wherein the bioactive compound 
comprises an opiate compound. 



+ 15 
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40. A pharmaceutical composition according to claim 26, wherein the bioactive compound 
comprises an opiate analgesic compound. 



41. A pharmaceutical comp 
comprises a mu opiate compot 



ition according to claim 26, wherein the bioactive compound 



42. A method of tre 
induced muscle rigidity/and #ei 
the patient a delta agotiist 
muscle rigidity and fen 




thereof with fentanyl while attenuating fentanyl- 
respiratory depression, comprising administering to 
pound in an effective amount to attenuate said fentanyl-induced 
induced respiratory depression. 
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43. A method of treating a patient in need thereof with an opioid receptor therapeutic agent, 
while attenuating resp/ratory depression incident to the administration thereof, comprising 
administering to the patient with said opioid receptor therapeutic agent, a delta agonist compound 
selected from the group consisting of : 



30 I. [D-Pen 2 ,D-Pen 5 ]-(enkephalin); 
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II. deltorphin I; 



III. deltorphin II; 



IV. delta agonist compounds of the formula: 



Ar 



wherein: 



(I) 



Ar is a 5- or 6-me/nber/carbocyckc or heterocyclic aromatic ring with atoms selected 
from the group consisting of c/rbon, nitrogen, oxygen,and sulfur, and having on a first carbon 
atom thereof a substitu^nt Y aAd ofh a^ectJfiJring carbon thereof a substituent R 1 , 



Y is selected from the group consisting of: 
hydrogen; 
halogen; 

C,-C 6 alkyl, C 2 -(/ 6 alkenyl, C 2 -C 6 alkynyl; 
C r C 6 haloalkyl^ 
C r C 6 alkoxy; 
C 3 -C 6 cycloalfcoxy; 

sulfides of the formula SR 8 where R 8 is C,-C 6 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 3 -C 6 
cycloalkyl/arylalkyl having a C 5 -C 10 aryl moiety and an C,-C 6 alkyl moiety, or C 5 -C 10 
aryl; 

sulfoxides of the formula SOR 8 where R 8 is the same as above; 
sulfon/s of the formula S0 2 R 8 where R 8 is the same as above; 



94 



10 



formula NHC0 2 R 8 where R 8 is the same as 



nitrile; 
C,-C 6 acyl; 

alkoxycarbonylamino (carbamoyl) of 
above; 

carboxylic acid, or an ester, amide, dr salt thereof; 
aminomethyl of the formula CH 2 NR 9 R i0 where R 9 and R 10 may be the same or different, 
and may be hydrogen, C,-C 6 alkyU C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 2 -C 6 hydroxyalkyl, C 2 - 
C 6 methoxyalkyl, *C 3 -C 6 cycloaijtyl, or C 5 -C l0 aryl, or R 9 and R 10 together may form a 
ring of 5 or 6 atoms, the ring atoms selected from the group consisting of N and C; 
carboxamides of the formula GtONR 9 R 10 where R 9 and R !0 are the same as above, or C 2 - 
C 30 peptide conjugates thereof; and 

sulfonamides of the formula S0 2 NR 9 R 10 where R 9 and R 10 are the same as above; 
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Z is selected from the group consisting of: 
hydroxyl, and esters thereof^, 
hydroxymethyl, and estett thereof; and 
amino, and carboxamjflgs and suqonapri^es thereof; 

G is carbon or nitrog 
R 1 is hydrogen, haloefen, or C r C 4 alkyl, C 2 -C 4 alkenyl, C r C 4 alkynyl; 
R 2 is hydrogen, hal/gen, or C,-C 4 alkyl, C 2 -C 4 alkenyl, C r C 4 alkynyl; 



25 R 3 , R 4 and R 5 may be the same or different, and are independently selected from hydrogen and 
methyl, and wherein atfleast one of R 3 , R 4 or R 5 is not hydrogen, subject to the proviso that the 
total number of meth)J groups does not exceed two, or any two of R 3 , R 4 and R 5 together may 
form a bridge of 1 to i carbon atoms; 



30 



R 6 is selected from the group consisting of: 
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; 



Ml 5 
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hydrogen; 

C r C 6 alkyl, C 2 -C 6 alkenyl, C 2 -jC 6 alkynyl; 
cycloalkyl; 

arylalkyl having C5-C10 aryliind C r C6 alkyl moieties; 
alkoxy alkyl having C r C 4 ^koxy and C r C 4 alkyl moieties; 
C 2 -C 4 cyanoalkyl; 
C 2 -C 4 hydroxyalkyl; 

aminocarbonylalkyl havijhg a C r C 4 alkyl moiety; and 

R I2 COR 13 , where R 12 ii C r C 4 alkylene, and R 13 is C r C 4 alkyl or C r C 4 alkoxy; 



10 and 



R is hydrogen or fluorine, 



or a pharmaceutical^ acceptable eiter or salt thereof; 



V. delta agonist compounds of the formula: 



in which. 
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Ri and R 2 , which can be the same or /different, are each hydrogen, linear or branched Cj^ 
alkyl, C3.7 cycloalkyl, C3.7 cycloalkenyl, G4-6 cycloalkylalkyl, C 3 . 6 alkenyl, C3-5 alkynyl, aryl, 
aralkyl or furan-2 or 3-yl alkyl or may fofn together a C3-7 alkyl ring which may be interrupted 
by oxygen. 

R 3 and R4, which canibe the same or different, are each hydrogen, linear or 
branched Ci-6 alkyl, or R» is oxygen forming with the carbon atom to which is attached a C=0 
group; 
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R 5 is hydrogen, hydrjbxy, C1.3 alkoxy, thiol or alkylthio; 



Re is phenyl, haldgen, NH 2 or a para or meta -C(Z)-Rg group, in which Z is 
oxygen or sulphur; 

15 Rg is Ci-s-alkyl, d-g-alWy or NR9R10, wherein R 9 and Rio, which may be the same or 

different, are hydrogen, straight or^branched C1-6 alkyl, C3.7 cycloalkyl, C4-6 cycloalkylalkyl, C3-6 
alkenyl, aryl or aralkyl, 
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or R« is a para or : 



Rn 

'-N-C(Z)-Ri2 group 



in which R| 1 and Wj 2 which may the same or different are hydrogen, straight or branched 
Q-6 alkyl, C3.7 cycloalkil, C4-6 cycloalkylalkyl, C 3 . 6 alkenyl, aryl, aralkyl or an optionally 
25 substituted heterocyclic rifng, and Z is as defined above; and, 

R 7 is hyflrogen, straight or branched Ci- 8 alkyl or halogen; and 



30 VI. delta agonisi compounds of the formula: 
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R 4 



*2 




■N 



R3 



Ri 



in which, 

Ri and R 2 , which can be the* same or different, are each hydrogen, linear or branched Ci- 6 
alkyl, C3.7 cycloalkyl, C3.7 cycloJlke^yl, O4-6 cycloalkylalkyl. C3-6 alkenyl, C3.5 alkynyl, aryl, 
aralkyl or furan-2 or 3-yl alkyl or/r/ay forr/ together a C3.7 alkyl ring which may be interrupted 
by oxygen. 



R 3 and R4, whi(j 
branched C 1-6 alkyl; 



be the same or different, are each hydrogen, linear or 



R 5 is hydroxy, (fi- 6 alkoxy, thiol or alkylthio; 

Re is a -C(Z)-Rg group, in which Z is oxygen or sulphur, is C|. 8 -alkyl, C|. 8 - 
alkoxy or NR9R10, wherein /R 9 and Rio, which may be the same or different, are hydrogen, 
straight or branched Ci. 6 alkf 1, C3.7 cycloalkyl, C 4 -6 cycloalkylalkyl, C 3 -6 alkenyl, aryl or aralkyl, 



R 



11 



or R6 is a -NtC(Z)-Ri2 group 
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in which Rj \ and R12 have the same meaning as R9 and Rio or together form an optionally 
substituted heterocyclic ring and Z is as defined above, and R7 is hydrogen, straight or branched 
C1-8 alkyl or halogen. 

5 45. A method of reducing, treating 01/ preventing drug-mediated respiratory depression in an 
animal, incident to the administration tcy said animal of a respiratory depression-mediating drug, 
comprising administering to the animaj receiving said drug an effective amount of a compound 
selected from the group consisting of: 

10 (±)-4-((aR*)-a-((2R*^ 

dimethylbenzenesulfonamide; 
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(+H-((aR*)-a-((2R*,5S*>4-8 
dimethylbenzenesulfon-amid§ 

(-M-((aR*)-a-((2R*,5S*)- 
dimethylbenzenesulfonamide/ and / 



1-2,5 -dimethyl- 1-piperaziny l)-3-hydroxybenzyl)-N,N- 



lethyl- 1 -piperazinyl)-3-hydroxybenzyl)-N,N- 
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pharmaceutically acceptable salts thereof. 

46. A method of reducing, treating or preventing drug-mediated respiratory depression, 
muscle rigidity, or nausea/vomiting in an animal, incident to the administration to said animal of 
a respiratory depression-mediating drug, comprising administering to the animal receiving said 
drug an effective ampjmt of a delta receptor agonist or a mixed delta/mu opioid agonist 
composition. 
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